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(57)  Aremote startup system includes afirst terminal
(200A) and a second terminal (200B), a center server
(100) configured to communicate with each of the first
terminal (200A) and the second terminal (200B) and re-
ceive a startup request from each of the first terminal
(200A) and the second terminal (200B), and a vehicle (2)
on which a driving device is mounted, the vehicle (2) be-
ing configured to communicate with the center server
(100), receive a startup request from the center server,
and start up the driving device. The remote startup sys-
tem is configured to prohibit startup of the driving device
based on a startup request from the second terminal
(200B) when the driving device is started up and being
operated based on the startup request from the first ter-
minal (200A) or when the driving device is likely to be
started up based on the startup request from the first
terminal (200A).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a remote star-
tup system for an engine of a vehicle, a center server,
and a remote startup method.

2. Description of Related Art

[0002] A center type remote startup system that starts
up a driving device such as an engine or an electric com-
pressor (an electric motor) for air conditioning in re-
sponse to a startup request transmitted from a portable
communication terminal device carried by a user to a
vehicle remotely located via a center server has been
known (see, for example, Japanese Unexamined Patent
Application  Publication No. 2013-238184 (JP
2013-238184 A)).

SUMMARY OF THE INVENTION

[0003] However, since a configuration in which a star-
tup request for the driving device (hereinafter referred to
as "startup request") can be transmitted from a plurality
of communication terminals (hereinafter referred to as
"terminals") to the center server can be adopted, the star-
tup request transmitted from each of the terminals are
likely tointerfere in on areception side of the center server
or the vehicle that controls the startup of the driving de-
vice.

[0004] The present invention provides a center type
remote startup system, a center server, and a remote
startup method capable of suppressing a situation in
which startup requests transmitted from a plurality of ter-
minals interfere in a center server or a vehicle.

[0005] A first aspect of the present invention relates to
a remote startup system including: a first terminal; a sec-
ond terminal; a center server configured to communicate
with each of the first terminal and the second terminal
and receive a startup request from each of the first ter-
minal and the second terminal; and a vehicle on which a
driving device is mounted, the vehicle being configured
to communicate with the center server, receive a startup
request from the center server, and start up the driving
device. The remote startup system is configured to pro-
hibit startup of the driving device based on a startup re-
quest from the second terminal when the driving device
is started up and being operated based on the startup
request from the first terminal or when the driving device
is likely to be started up based on the startup request
from the first terminal.

[0006] According to the first aspect of the present in-
vention, when the driving device such as an engine is
started up and being operated based on the startup re-
quest from the first terminal or when the driving device
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is likely to be started up, the startup of the driving device
based on a startup request from the second terminal is
controlled not to be performed. Therefore, even when
the startup requests are transmitted from the first terminal
and the second terminal, it is possible to suppress a sit-
uation in which the startup requests transmitted from the
first terminal and the second terminal interfere on the
reception side of the center server or the vehicle.
[0007] In the remote startup system according to the
first aspect of the present invention, each of the first ter-
minal and the second terminal may include a pairing re-
quest transmission unit configured to transmit a pairing
request for requesting a one-to-one connection between
a connection target of a predefined one of the center
server and the vehicle and a terminal including the pairing
request transmission unit among the first terminal and
the second terminal to the center server with the connec-
tion target as a destination. One of the center server and
the vehicle corresponding to the connection target may
include a pairing establishment unit configured to estab-
lish a one-to-one connection state with the connection
target with solely one of the terminal and the second ter-
minal as a target according to the received pairing re-
quest. The center server or the vehicle may include a
controller configured to accept solely the startup request
transmitted from a terminal of which the connection state
with the connection target is established by the pairing
establishment unit among the first terminal and the sec-
ond terminal and start up the driving device.

[0008] According to the first aspect of the present in-
vention, the one-to-one pairing is established between
solely one terminal as a target and the vehicle or the
center server (a connection target) that controls the star-
tup of the driving device based on the startup request.
When pairing is established between a certain terminal
and the vehicle or the center server, a determination can
be made that the startup of the driving device based on
the startup request from the terminal is likely to be per-
formed. Therefore, the startup request from a first termi-
nal of which the pairing has been established is accepted
and the driving device is started up in response to the
startup request, whereas a startup request from the sec-
ond terminal of which pairing has not been established
is not accepted. Therefore, it is possible to suppress a
situation in which the startup requests transmitted from
the first terminal and the second terminal interfere on the
reception side.

[0009] In the remote startup system according to the
first aspect of the present invention, the pairing estab-
lishment unit may be configured to release the connec-
tion state between the first terminal and the connection
target and establish the connection state between the
second terminal and the connection target when the pair-
ing request is received from the second terminal in a sit-
uation in which the connection state between the first
terminal and the connection target is established.
[0010] According to the first aspect of the present in-
vention, when the pairing request is transmitted from the
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second terminal even in a case where the pairing has
already been established between the first terminal and
the connection target, the pairing between the first ter-
minal and the connection target is released and the pair-
ing between the second terminal and the connection tar-
get is established. Therefore, for example, in a case
where a user different from a user of the first terminal
wishes to start up the driving device using the second
terminal, the user can start up the driving device using
the second terminal even in a state in which the pairing
state between the first terminal that has transmitted the
pairing request and the connection target is not released.
[0011] In the remote startup system according to the
first aspect of the present invention, the pairing request
transmission unitmay be configured to transmitan agree-
ment notification indicating agreement on release of the
connection state between the first terminal and the con-
nection target to the center server together with or sep-
arately from the pairing request according to a predeter-
mined operation of a user; and the pairing establishment
unit may be configured to release the connection state
between the first terminal and the connection target and
establish the connection state between the second ter-
minal and the connection target when the pairing request
and the agreement notification are received from the sec-
ond terminal.

[0012] According to the first aspect of the present in-
vention, when the pairing request is transmitted from the
second terminal even in a case where the pairing has
already been established with the first terminal, agree-
ment on the release of pairing of the first terminal is ob-
tained from the user of the second terminal, pairing of
the first terminal is released, and pairing of the second
terminal is established. Therefore, since the user of the
second terminal agrees on the release of the pairing with
the firstterminal and then causes pairing with the terminal
(the second terminal) to be established, it is possible to
suppress a situation in which pairing with the first terminal
is released against the intention of the user of the second
terminal.

[0013] In the remote startup system according to the
first aspect of the present invention, one of the center
server and the vehicle corresponding to the connection
target may include a release schedule natification trans-
mission unit configured to transmit a release schedule
notification indicating the connection state between the
first terminal and the connection target is scheduled to
be released, to the first terminal or the center server with
the first terminal as a destination, the notification of the
release schedule notifying that the connection state is to
be released when the pairing request is transmitted from
the second terminal to the center server with the connec-
tion target as a destination in a situation in which the
connection state between the first terminal and the con-
nection target is established. Each of the first terminal
and the second terminal may include a display unit con-
figured to display an operation screen for allowing a user
to agree on release of the connection state between the
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first terminal including the display unit and the connection
target when the release schedule notification is received.
Each of the first terminal and the second terminal may
include an agreement notification transmission unit con-
figured to transmit an agreement notification indicating
agreement on release of the connection state to the cent-
er server with the connection target as a destination when
an operation of agreeing on release of the connection
state between the first terminal including the agreement
notification transmission unit and the connection target
is performed in the operation screen. The pairing estab-
lishment unit may be configured to release the connec-
tion state between the first terminal and the connection
target and establish the connection state between the
second terminal and the connection target when the
agreement notification is received from the first terminal.
[0014] According to the first aspect of the present in-
vention, when the pairing request is transmitted from the
second terminal even in acase where pairing has already
been established with the first terminal, agreement on
the release of pairing of the first terminal is obtained from
the user of the first terminal, pairing of the first terminal
is released, and pairing of the second terminal is estab-
lished. Therefore, it is possible to suppress a situation in
which pairing with the first terminal is released against
the intention of the user of the first terminal.

[0015] In the remote startup system according to the
first aspect of the present invention, each of the first ter-
minal and the second terminal may include a rightrequest
transmission unit configured to transmit a right request
forrequesting assignment of aright to perform the startup
of the driving device based on the startup request to the
center server with a request target of predefined one of
the center server and the vehicles as a destination. The
request target among the center server and the vehicle
may include a right assignment unit configured to assign
a right to solely one of the first terminal and the second
terminal as a target in response to a right request trans-
mitted from the first terminal and the second terminal.
[0016] According to the first aspect of the present in-
vention, a right to perform startup of the driving device is
assigned solely to one terminal. When the right is as-
signed to a certain terminal, a determination can be made
that the startup of the driving device based on the startup
request from the terminal is actually performed. There-
fore, when the right has already been assigned to one
terminal, another terminal to which the right is not as-
signed cannot perform startup of the driving device based
on the startup request, that is, the startup of the driving
device based on the startup request from the other ter-
minal is prohibited. Since the right to perform the startup
of the driving device based on the startup request, that
is, arightto transmit the startup requestis assigned solely
to one terminal and is not assigned to the other terminals,
the startup request is not initially transmitted from the
terminals at the same timing. Therefore, it is possible to
suppress a situation in which the startup requests trans-
mitted from the terminals interfere on the reception side.
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[0017] In the remote startup system according to the
first aspect of the present invention, the center server or
the vehicle may include a retry request transmission unit
configured to transmit a retry request for requesting an
ex-post retransmission of the right request to the second
terminal or the center server with the second terminal as
a destination when aright request is transmitted from the
second terminal or when a function for transmitting the
startup request is activated in the second terminal in a
case where aright is assigned to the first terminal by the
right assignment unit. Each of the first terminal and the
second terminal may include a display unit that is con-
figured to display a notification for requesting an ex-post
retransmission of the rightrequest when the retry request
is received.

[0018] According to the first aspect of the present in-
vention, when a right request is transmitted from the sec-
ond terminal or an application for transmitting the startup
request, or the like is activated in a state in which the
right has already been assigned to the first terminal, a
notification for requesting a retry of an ex-post transmis-
sion of the right request is displayed on the display unit
of the terminal. Therefore, in a case where the user of
the second terminal wishes to start up the driving device
later in a state in which the right has already been as-
signed to the firstterminal, the user of the second terminal
can be notified in advance that the startup right for the
driving device cannot be assigned.

[0019] In the remote startup system according to the
first aspect of the present invention, each of the first ter-
minal and the second terminalmay include arightrequest
transmission unit configured to transmit a right request
for requesting assignment of a right to perform the startup
of the driving device based on the startup request to the
center server with a request target of predefined one of
the center server and the vehicles as a destination. One
of the center server and the vehicle corresponding to the
request target may include a right assignment unit con-
figured to assign arightto aterminal thatis a transmission
source of the right request among the first terminal and
the second terminal when the right request is received.
The center server or the vehicle may include a controller
configured to start up the driving device based on the
startup requestreceived from a terminal to which the right
is assigned by the right assignment unit among the first
terminal and the second terminal. The controller may be
configured to prohibit the startup of the driving device
based on the startup request transmitted from the other
terminal to which the right is assigned by the right as-
signment unit among the first terminal and the second
terminal when the driving device is started up and being
operated based on a startup request from one of the first
terminal and the second terminal to which the right is
assigned by the right assignment unit or when the driving
device is likely to be started up.

[0020] According to the first aspect of the present in-
vention, in a situation in which the driving device is started
up and being operated according to the startup request
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from one terminal to which the right to perform the startup
of the driving device has been assigned, or a situation in
which the driving device is likely to be started up imme-
diately after the startup request has been transmitted,
the startup of the driving device based on the startup
request from the other terminal to which the right has
been assigned can be prohibited. Therefore, itis possible
to suppress a situation in which the startup requests
transmitted from the terminals interfere on the reception
side. It is needed to assign the right to the terminal in
advance in order to start up the driving device, and it is
possible to limit the terminal itself that is a transmission
target of the startup request. Accordingly, it is possible
to suppress a situation in which the startup requests
transmitted from the terminals interfere on the reception
side.

[0021] In the remote startup system according to the
first aspect of the present invention, the center server or
the vehicle may include a non-permission notification
transmission unit configured to transmit a non-permis-
sion notification indicating that the startup of the driving
device based on the startup request is not permitted to
the other terminal or the center server with the other ter-
minal to which the right has been assigned by the right
assignment unit among the first terminal and the second
terminal as a destination, when the driving device is start-
ed up and being operated based on the startup request
from the one terminal to which the right has been as-
signed by the right assignment unit among the first ter-
minal and the second terminal or when the driving device
is likely to be started up. Each of the first terminal and
the second terminal may include a display unit configured
to display an operation screen including an operation por-
tion for transmitting the startup request to the center serv-
er. When the non-permission notification is received, an
indication that the startup of the driving device based on
the startup request is not permitted may be displayed,
and the operation portion may not be displayed or may
be displayed in a state in which the operation portion is
not operated on the operation screen of the display unit.
[0022] According to the first aspect of the present in-
vention, in a case where the driving device is started up
and being operated due to the startup request from one
terminal to which the right to perform the startup of the
driving device has been assigned, or when the driving
device s likely to be started up, an operation portion such
as a virtual button for transmitting a startup request on
the operation screen of the other terminal is in a non-
display state or an operation disabled state. Therefore,
since the transmission of an unnecessary startup request
can be suppressed, it is possible to further suppress a
situation in which the startup requests transmitted from
the terminals interferes on the reception side.

[0023] Asecondaspectofthe presentinvention relates
to a center server configured to communicate with each
of a first terminal, a second terminal, and a vehicle, re-
ceive a startup request transmitted from each of the first
terminal and the second terminal, and start up a driving
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device mounted on the vehicle based on the startup re-
quest, The center server is configured to prohibit startup
of the driving device based on a startup request from the
other terminal among the first terminal and the second
terminal when the driving device is started up and being
operated based on the startup request from one of the
first terminal and the second terminal or when the driving
device is likely to be started up based on the startup re-
quest from the first terminal.

[0024] A third aspect of the present invention relates
to a remote startup method that is executed by a remote
startup system including a first terminal and a second
terminal; a center server communicable with each of the
first terminal and the second terminal, and a vehicle com-
municable with the center server, and starting up adriving
device mounted onthe vehicle based on a startup request
transmitted from each of the first terminal and the second
terminal to the center server. The remote startup method
includes prohibiting startup of the driving device based
on the startup request from the other terminal among the
first terminal and the second terminal when the driving
device is started up and being operated based on the
startup request from one of the first terminal and the sec-
ond terminal or when the driving device is likely to be
started up based on the startup request from the first
terminal.

[0025] It is possible to provide, for example, a center
type remote startup system, a center server, and a re-
mote startup method capable of suppressing a situation
in which startup requests transmitted from a plurality of
terminals interfere in a center server or a vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Features, advantages, andtechnicalandindus-
trial significance of exemplary embodiments of the inven-
tion will be described below with reference to the accom-
panying drawings, in which like numerals denote like el-
ements, and wherein:

FIG. 1 is a configuration diagram illustrating an ex-
ample of a configuration of a remote startup system;
FIG. 2 is a functional block diagram illustrating an
example of a functional configuration of a vehicle (an
air conditioner ECU and an engine ECU) according
to a first embodiment;

FIG. 3 is a functional block diagram illustrating an
example of a functional configuration of a center
server (a processing device) according to the first
embodiment;

FIG. 4 is a functional block diagram illustrating an
example of a functional configuration of a terminal
(a processing device) according to the first embod-
iment;

FIG. 5is a sequence diagram schematically illustrat-
ing an example of an operation of the remote startup
system according to the first embodiment;

FIG. 6 is a diagram illustrating an example of a re-
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mote startup operation screen;

FIG. 7 is a diagram illustrating an example of a pair-
ing release notification screen;

FIG. 8 is a functional block diagram illustrating an
example of a functional configuration of a center
server (a processing device) according to a second
embodiment;

FIG.9is a sequence diagram illustrating an example
of an operation of the remote startup system accord-
ing to the second embodiment;

FIG. 10 is a diagram illustrating an example of a re-
mote startup operation screen;

FIG. 11 is a diagramillustrating an example of a retry
request notification screen;

FIG. 12 is a sequence diagram illustrating an exam-
ple of an operation of a remote startup system ac-
cording to a third embodiment; and

FIG. 13 is a diagram illustrating an example of an
operation non-permission notification screen.

DETAILED DESCRIPTION OF EMBODIMENTS

[0027] Hereinafter, modes for carrying out the inven-
tion will be described with reference to the drawings.

First Embodiment
Configuration of Remote Startup System

[0028] First, a configuration of aremote startup system
1 according to the embodiment will be described with
reference to FIGS. 1 to 4.

[0029] FIG. 1 is a configuration diagram illustrating an
example of a configuration of the remote startup system
1 according to the embodiment. FIG. 2 is a functional
block diagram illustrating an example of a functional con-
figuration of a vehicle 2 (an air conditioner electronic con-
trol unit (ECU) 20 and an engine ECU 40) according to
the first embodiment. FIG. 3 is a functional block diagram
illustrating an example of a functional configuration of a
center server 100 (a processing device 120) according
to the first embodiment. FIG. 4 is a functional block dia-
gramiillustrating an example of a functional configuration
of a terminal 200 (a processing device 220) according to
the first embodiment.

[0030] The remote startup system 1 includes the vehi-
cle 2, the center server 100, and a plurality of terminal
200 carried by a user, and starts up an engine 30 and an
air conditioning device 10 of the vehicle 2 to be described
below based on a startup request that is transmitted from
the respective terminal 200 to the center server 100.
[0031] Since configurations related to the respective
remote startup systems 1 of the terminals 200 are the
same, one of the terminals 200 is representatively illus-
trated in FIGS. 1 and 4.

[0032] The vehicle 2 includes an air conditioning de-
vice 10, the air conditioner electronic control unit (ECU)
20, a room temperature sensor 21, an outside air tem-
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perature sensor 22, the engine 30, the engine ECU 40,
and a data communication module (DCM) 90.

[0033] The air conditioning device 10 adjusts, for ex-
ample, a temperature in the cabin of the vehicle 2. The
air conditioning device 10 includes, for example, a refrig-
eration cycle including an evaporator (not illustrated) and
a compressor (not illustrated) that is driven by the engine
30, and a heater (not illustrated) using coolant of the en-
gine 30 as a heat source. Under the control of the air
conditioner ECU 20 (the air conditioning controller 201
to be described below), the air conditioning device 10
adjusts the temperature of air sent out from an air outlet
by appropriately setting a ratio of air cooled by passing
through the evaporator (cold air) to air warmed using the
coolant of the engine 30 as a heat source (hot air) in a
changeable manner. The air conditioning device 10 has
a defroster mode, and removes frost that is generated
on the outside of a windshield of the vehicle 2 or fog
generated on the cabin-side of the windshield of the ve-
hicle 2 by sending air having a relatively low humidity and
a relatively high temperature along the windshield of the
vehicle 2 from the air outlet corresponding to the defroster
mode.

[0034] The air conditioner ECU 20 is an electronic con-
trol unit that performs various controls regarding the air
conditioning device 10. The function of the air conditioner
ECU 20 may be realized by any hardware, any software,
or a combination thereof. The air conditioner ECU 20
may be mainly configured of, for example, a microcom-
puterincluding a central processing unit (CPU), arandom
access memory (RAM), a read only memory (ROM), an
auxiliary storage device, an input-output interface (1/0),
and the like. Hereinafter, the same applies to the engine
ECU 40. The air conditioner ECU 20 includes, for exam-
ple, an air conditioning controller 201 as a functional unit
thatisrealized by executing one or more programs stored
in a ROM, an auxiliary storage device, or the like on the
CPU.

[0035] The air conditioning controller 201 controls an
operation of the air conditioning device 10 according to
a set state of a set temperature, a mode (a plurality of air
outletmodes according to a combination of the air outlets
or defroster mode), and the like. Specifically, the air con-
ditioning controller 201 controls the operation of the air
conditioning device 10, for example, so that the room
temperature of the vehicle 2 becomes the set tempera-
ture, based on a detected value of the room temperature
sensor 21, the outside air temperature sensor 22, and
the like. The air conditioning controller 201 starts up the
air conditioning device 10 according to an air conditioning
startup request from a remote operation assistance con-
troller 402 to be described below and controls the oper-
ation of the air conditioning device 10 according to setting
content included in the air conditioning startup request.
[0036] Various ECUs including the air conditioner ECU
20 and the engine ECU 40, and the DCM 90 are com-
municatively connected to each other over an in-vehicle
network based on a communication protocol of a control-
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ler area network (CAN) or the like.

[0037] The room temperature sensor 21 is provided in
the cabin of the vehicle 2, such as the inside of an instru-
ment panel (not illustrated), and detects a temperature
in the cabin of the vehicle 2 (room temperature of the
vehicle). The room temperature sensor 21 is communi-
catively connected to the air conditioner ECU 20 via a
one-to-one communication line or the like. A detection
signal corresponding to the room temperature of the ve-
hicle 2 detected by the room temperature sensor 21 is
input to the air conditioner ECU 20.

[0038] The outside air temperature sensor 22 is pro-
vided on an outside of the vehicle 2 such as a front end
portion of an engine compartment provided in a front por-
tion of the vehicle 2 (a portion into which outside air is
introduced), that is, on the back side of a front grille of
the vehicle 2, and detects a temperature of the outside
(outside air temperature) of the vehicle 2. The outside air
temperature sensor 22 is communicatively connected to
the air conditioner ECU 20 via a one-to-one communica-
tion line or the like, and a detection signal corresponding
to the detected outdoor air temperature is input to the air
conditioner ECU 20.

[0039] The engine 30 (an example of a driving device)
is a driving force source of the vehicle 2 and is a driving
force source of the air conditioning device 10, specifically,
the compressor in the refrigeration cycle of the air con-
ditioning device 10. The engine 30 is operated by burning
gasoline, light oil, or the like supplied from a fuel tank
(not illustrated) via a fuel pump (not illustrated) in a cyl-
inder under the control of the engine ECU 40. The engine
30, specifically, various actuators (a fuel injection device
that injects fuel, an ignition device that ignites gasoline
injected into the cylinder, an electric motor for changing
an opening and closing timing of an intake or exhaust
valve, or the like) assembled in the engine 30 are com-
municably connected to the engine ECU 40 via a one-
to-one communication line or the like, and are operated
according to a control command transmitted from the en-
gine ECU 40.

[0040] The engine ECU 40 is an electronic control unit
that performs various control processes of the engine 30
including a starter (not illustrated). The engine ECU 40
includes, for example, an engine controller 401 and a
remote operation assistance controller 402 as functional
units that are realized by executing one or more programs
stored in a ROM, an auxiliary storage device, or the like.
[0041] The engine controller 401 (an example of a con-
troller) performs operation control of the engine 30 ac-
cording to an operation state by a driver of the vehicle 2
(for example, an accelerator operation amount or a se-
lected gear shift stage of a transmission (notillustrated)),
an environmental state of surroundings of the vehicle 2
(for example, an outside air temperature), or the like. For
example, when an ignition switch (IG switch) is turned
ON (IG-ON) or when an engine startup request is input
from the outside, the engine controller 401 starts up the
engine 30. Specifically, the engine controller 401 switch-
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es a relay (not illustrated) for energizing a starter to a
connection state to drive the starter, and appropriately
controls a fuel injection device and an ignition device ac-
cording to cranking by the starter to start up the engine 30.
[0042] According to a startup request that is received
from the terminal 200 via the center server 100, the re-
mote operation assistance controller 402 transmits an
engine startup request and an air conditioning startup
request to the engine controller 401 and the air condi-
tioning controller 201, respectively, to start up the engine
30 and the air conditioning device 10. When a predeter-
mined end condition is satisfied after the engine 30 and
the air conditioning device 10 are started up, the remote
operation assistance controller 402 transmits an engine
stop request and an air conditioning stop request to the
engine controller 401 and the air conditioning controller
201, respectively, to stop the engine 30 and the air con-
ditioning device 10. For example, when a set operation
time included in the startup request or defined in advance
has elapsed from the startup of the engine 30 and the air
conditioning device 10 as an end condition, the remote
operation assistance controller 402 may stop the engine
30 and the air conditioning device 10. For example, when
the room temperature of the vehicle has been determined
to have reached a set temperature included in the startup
request or defined in advance after the startup of the
engine 30 and the air conditioning device 10 as an end
condition, the remote operation assistance controller 402
may stop the engine 30 and the air conditioning device
10. For example, when a signal indicating that an oper-
ation for stopping the engine 30 and the air conditioning
device 10 is executed has been received from the termi-
nal 200 via the center server 100 by the DCM 90 as an
end condition, the remote operation assistance controller
402 may stop the engine 30 and the air conditioning de-
vice 10.

[0043] The function ofthe remote operation assistance
controller 402 may be provided in the air conditioner ECU
20 or may be provided in another ECU that can commu-
nicate with the air conditioner ECU 20 and the engine
ECU 40 via an in-vehicle network based on a communi-
cation protocol such as a CAN.

[0044] The DCM 90 is, for example, a communication
device that bidirectionally communicates with the center
server 100 over a predetermined communication net-
work NW1 including a mobile phone network including a
plurality of base stations as ends, an Internet network,
or the like (hereinafter, the sample applies to a commu-
nication network NW2). As described above, the DCM
90 is mutually communicably connected to various ECUs
such as the air conditioner ECU 20 and the engine ECU
40 over an in-vehicle network such as a CAN.

[0045] The center server 100 is interposed between
the vehicle 2 and the terminal 200 carried by the user,
and performs control regarding a remote operation of the
vehicle 2 using the terminal 200 by the user, specifically,
control regarding the startup of the engine 30 of the ve-
hicle 2 based on a remote operation from the terminal
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200. The center server 100 includes a communication
device 110 and a processing device 120.

[0046] The communication device 110 is a device that
bidirectionally communicates with the vehicle 2 (specifi-
cally, the DCM 90) and the terminal 200 (specifically, the
communication device 210) over the communication net-
works NW1 and NW2 under the control of the processing
device 120 (specifically, the communication processing
unit 1201).

[0047] The processing device 120 executes various
control processes in the center server 100. The function
of the processing device 120 may be realized by any
hardware, any software, or a combination thereof. For
example, the processing device 120 may be mainly con-
figured of one or a plurality of server computers each
including a CPU, a RAM, a ROM, an auxiliary storage
device, an 1/O, and the like. The processing device 120
includes, for example, a communication processing unit
1201, a pairing processing unit 1202, and a remote op-
eration controller 1203, as functional units that are real-
ized by executing one or more programs stored in the
ROM or the auxiliary storage device on the CPU.
[0048] The communication processing unit 1201 con-
trols the communication device 110 to transmit and re-
ceive various signals (control signals, information sig-
nals, or the like) to and from the vehicle 2 and the terminal
200.

[0049] The pairing processing unit 1202 performs a
process (a pairing process) of establishing a connection
state in which the center server 100 and the terminal 200
are connected to each other on a one-to-one basis (a
pairing state) with solely one terminal 200 as a target in
response to the pairing request transmitted from the ter-
minal 200. Thus, when a pairing process is performed
by the pairing processing unit 1202, the center server
100 enters a pairing state in which the center server 100
is communicably connected to solely one terminal 200
on aone-to-one basis. Therefore, since the other terminal
200 of which the pairing state with the center server 100
is not established cannot transmit the startup request to
the center server 100, it is possible to prevent the startup
requests from being transmitted from the terminals 200
to the center server 100 at the same timing. That is, it is
possible to avoid a situation in which the startup requests
interfere on the reception side (the center server 100).
[0050] The pairing processing unit 1202 releases the
pairing state between the terminal 200 and the center
server 100 in response to the pairing release request
transmitted from the terminal 200 of which the pairing
state with the center server 100 has already been estab-
lished.

[0051] The remote operation controller 1203 (an ex-
ample of a controller) performs control regarding the star-
tup of the engine 30 based on the startup request re-
ceived from the terminal 200 by the communication
processing unit 1201. For example, when the startup re-
quest from the terminal 200 paired with the center server
100 is received by the communication processing unit
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1201, the remote operation controller 1203 transmits the
startup request to the vehicle 2 via the communication
processing unit 1201 and starts up the engine 30 and the
air conditioning device 10.

[0052] The terminal 200, for example, transmits the
startup request for the engine 30 according to a prede-
termined operation input from the user to perform a re-
mote operation regarding the startup of the vehicle 2.
The terminal 200 is, for example, a mobile terminal such
as a smartphone or a tablet terminal carried by a user of
the vehicle 2. The terminal 200 may be a stationary ter-
minal carried by the user of the vehicle 2, such as a desk-
top type computer terminal. The terminal 200 includes a
communication device 210, a processing device 220, and
a touch panel display (hereinafter simply referred to as
a "display") 240.

[0053] The communication device 210 is a device that
performs bidirectional communication with the center
server 100 over the communication network NW2 under
the control of the processing device 220 (specifically, a
communication processing unit 2201 to be described be-
low) and is, for example, a Long Term Evolution (LTE)
module.

[0054] The processing device 220 performs various
control processes in the terminal 200. The processing
device 220 may be mainly configured of, for example, a
computer including a CPU, a RAM, a ROM, an auxiliary
storage device, an I/0, and the like. The processing de-
vice 220 includes, for example, a communication
processing unit 2201, a display controller 2202, and a
remote operation unit 2203, as functional units that are
realized by executing one or more programs stored in
the ROM, the auxiliary storage device, or the like on the
CPU.

[0055] The communication processing unit 2201 con-
trols the communication device 210 and transmits and
receives various signals to and from the center server
100.

[0056] The display controller 2202 displays various im-
ages on the display 240. For example, the display con-
troller 2202 displays various graphical user interfaces
(GUIs) as operation screens on the display 240.

[0057] The remote operation unit 2203 executes vari-
ous processes regarding a remote operation of the en-
gine 30 and the air conditioning device 10 according to
a predetermined operation of the user with respect to a
predetermined GUI displayed on the display 240 by the
display controller 2202. A function of the remote opera-
tion unit 2203 becomes available, for example, by acti-
vating a predetermined application program (hereinafter
referred to as "remote operation application") installed in
the terminal 200 (the processing device 220) according
to a predetermined operation of the user.

[0058] For example, the remote operation unit 2203
transmits various signals related to the remote operation
of the vehicle 2 including a pairing request and a pairing
release request for requesting establishmentand release
of a pairing state with the center server 100 according to
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a predetermined operation of the user with respect to
various GUIs displayed on the display 240 due to activa-
tion of the remote operation application, the startup re-
quest for requesting the startup of the engine 30 and the
air conditioning device 10, and the like to the center serv-
er 100 via the communication processing unit 2201.
Thus, the pairing requestis transmitted to the center serv-
er 100, and the pairing state can be established between
the center server 100 and one terminal 200. The startup
request transmitted to the center server 100 is received
by the center server 100. Under the control of the center
server 100 (specifically, the remote operation controller
1203), the startup request is transmitted to the vehicle 2,
and the engine 30 and the air conditioning device 10 can
be started up. For example, the user can perform various
settings when operating the air conditioning device 10
on a predetermined GUI, and the remote operation unit
2203 transmits various signals such as a startup request
including the various settings to the center server 100.
Thus, in the vehicle 2, control of the air conditioning de-
vice 10 based on the setting content (a set temperature
as a requested value of the room temperature by the
user, a set operation time as a requested value of an
operation time of the air conditioning device 10 by the
user, or the like) is performed.

Detailed Operation of Remote Startup System

[0059] A specific operation of the remote startup sys-
tem 1 according to the first embodiment will be described
with reference to FIGS. 5to 7.

[0060] FIG. 5 is a sequence diagram schematically il-
lustrating an example of the operation of the remote star-
tup system 1 according to the first embodiment. Specif-
ically, this is a specific example of the operation of the
remote startup system 1 in a case where the first and
second terminals 200A, 200B are registered in advance
as the terminals 200 capable of remotely operating the
vehicle 2. Hereinafter, the communication device 210,
the processing device 220, the display 240, the commu-
nication processing unit 2201, the display controller
2202, and the remote operation unit 2203 of the first ter-
minal 200A are respectively referred to as a communi-
cation device 210A, a processing device 220A, a display
240A, a communication processing unit 2201A, adisplay
controller 2202A, and a remote operation unit 2203A.
The communication device 210, the processing device
220, the display 240, the communication processing unit
2201, the display controller 2202, and the remote oper-
ation unit 2203 of the second terminal 200B are respec-
tively referred to as a communication device 210B, a
processing device 220B, a display 240B, a communica-
tion processing unit 2201B, a display controller 2202B,
and a remote operation unit 2203B. The same applies to
FIGS. 9 and 12 to be described below.

[0061] It is assumed that there is no terminal 200 of
which a pairing state has been established with the center
server 100 before start of the operation according to this



15 EP 3 409 939 A1 16

example.

[0062] In step S502, the first terminal 200A activates
the remote operation application according to a prede-
termined operation of the user with respect to the GUI of
the display 240 by the display controller 2202.

[0063] In step S504, the remote operation unit 2203A
of the first terminal 200A transmits a pairing request to
the center server 100 via the communication processing
unit2201A (an example of a pairing request transmission
unit) according to a predetermined operation of the user
with respect to the GUI of the display 240. The pairing
request includes an identifier (ID) which is an identifier
unique to the first terminal 200A, a password associated
with the ID, and an agreement notification. The agree-
ment notification is a notification indicating that the user
of the terminal 200 agrees on the fact that the pairing
state between the terminal 200 and the center server 100
is released when there is a terminal 200 already paired
with the center server 100, as described below. The ID,
the password, and the agreement notification are input
by the user on the GUI (an operation screen) for trans-
mitting the pairing request, and the content is transmitted
to the center server 100 together with the pairing request.
As described above, in order to release the pairing be-
tween another terminal 200 and the center server 100
that has already been established based on the agree-
ment of the user, it is possible to suppress a situation in
which the pairing state between the other terminal 200
and the center server 100 is released against the inten-
tion of the user of the terminal 200 that is a transmission
source of the pairing request.

[0064] The agreement notification may be transmitted
to the center server 100 separately from the pairing re-
quest. In this case, when the pairing request from the
terminal 200 is received and the pairing state between
another terminal 200 and the center server 100 has al-
ready been established, the center server 100 transmits
a notification indicating that the pairing request between
the other terminal 200 and the center server 100 that has
already been established is scheduled to be released (a
release schedule notification) to the terminal 200 that is
a transmission source that the pairing state. When the
release schedule notification is received from the center
server 100, the terminal 200 may display a notification
screen indicating reception of the release schedule no-
tification on the display 240 and display an operation por-
tion (GUI) for the user performing agreement on the fact
that the pairing state between the other terminal 200 and
the center server 100 is released in the notification
screen. Thus, the user can agree on the fact that the
pairing state between another terminal 200 and the cent-
er server 100 is released by a predetermined operation
with respect to the GUI, and the terminal 200 can transmit
agreement notification related to agreement content to
the center server 100 separately from the pairing request.
[0065] In step S506, since the pairing processing unit
1202 of the center server 100 has no pairing state that
has already been established with the center server 100,
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the pairing processing unit 1202 of the center server 100
establishes the pairing state between the first terminal
200A that is a transmission source of the pairing request
and the center server 100.

[0066] In step S508, the pairing processing unit 1202
of the center server 100 transmits a notification indicating
that a pairing state with the center server 100 has been
established (a pairing establishment notification) to the
terminal 200 via the communication processing unit
1201.

[0067] In step S510, when the pairing establishment
notification is received from the center server 100 by the
communication processing unit 2201A, the display con-
troller 2202A of the first terminal 200A displays a remote
startup operation screen for performing various opera-
tions related to the remote operation of the vehicle 2 in-
cluding transmission of the startup request to the center
server 100 on the display 240A. Thus, when the pairing
state between the firstterminal 200A and the center serv-
er 100 is established, the remote startup operation
screen is automatically displayed on the display 240A.
Accordingly, it is needed to perform an operation for dis-
playing the remote startup operation screen on the dis-
play 240, and convenience for the user can be improved.
[0068] A configuration in which a remote startup oper-
ation screen can be displayed on the display 240 of the
terminal 200 for the first time in a case where the pairing
state between the terminal 200 and the center server 100
is established may be adopted. Thus, since the startup
request cannot be transmitted from the terminal 200 of
which the pairing state with the center server 100 has
not been established, it is possible to further suppress
interference due to the transmission of the startup re-
quest from the terminals 200 to the center server 100 at
the same timing.

[0069] Forexample, FIG. 6 is a diagram illustrating an
example (a remote startup operation screen 600) of the
remote startup operation screen according to the firstem-
bodiment.

[0070] As illustrated in FIG. 6, a pop-up 610 is dis-
played in an upper area of the remote startup operation
screen 600 of the display 240. Since the pairing state
between the center server 100 and the target terminal
200 is established, text information indicating that the
startup of the engine 30 based on the transmission of the
startup request to the center server 100 can be performed
Information is displayed in the pop-up 610.

[0071] Virtual buttons 620 to 640 for accepting an op-
eration of the user are displayed side by side in a vertical
direction from a vertical central area to a lower area of
the remote startup operation screen 600.

[0072] The button 620 is operation means for transmit-
ting the startup request to the center server 100. Specif-
ically, text information "Remote startup ON" is assigned.
Thus, by performing an operation with respect to the but-
ton 620, the user can transmit the startup request to the
center server 100 and start up the engine 30.

[0073] The button 630 is operation means for shifting
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to a setting screen for setting various pieces of setting
content (a set temperature, a set operation time, or the
like) included in the startup request. Specifically, text in-
formation "Detailed setting" is drawn. Thus, the user can
set various pieces of setting content related to the startup
request by operating the button 630.

[0074] The button 640 is virtual operation means for
returning from the screen to a home screen of the remote
operation application. Specifically, text information
"Back" is drawn.

[0075] Referring back to FIG. 5, in a state in which the
pairing state between the first terminal 200A and the cent-
er server 100 is established and the startup of the engine
30 based on the startup request is not performed (the
engine 30 is not operated), the second terminal 200B
activates the remote operation application according to
a predetermined operation of the user with respect to the
GUI that is displayed on the display 240B by the display
controller 2202B in step S512.

[0076] In step S514, the remote operation unit 2203B
of the second terminal 200B transmits a pairing request
to the center server 100 via the communication process-
ing unit 2201B (an example of a pairing request trans-
mission unit) according to a predetermined operation of
the user with respect to the GUI of the display 240B. As
described above, the pairing request includes an identi-
fier (ID) unique to the second terminal 200B, a password
associated with the ID, and an agreement notification.
[0077] Instep S516, when the pairing request from the
second terminal 200B is received by the communication
processing unit 1201, the pairing processing unit 1202
of the center server 100 releases the previously estab-
lished pairing state between the first terminal 200A and
the center server 100 and establishes a pairing state be-
tween the second terminal 200B and the center server
100. Thus, even when the pairing state between the first
terminal 200A that has previously transmitted the pairing
request and the center server 100 is continuously main-
tained, the pairing state between the second terminal
200B of the user different from the first terminal 200A
and the center server 100 can be established. That is,
even when the pairing state has already been established
between one terminal 200 (the first terminal 200A) and
the center server 100, the user of the other terminal 200
(the second terminal 200B) can start up the engine 30 of
the vehicle 2.

[0078] In step S518, the pairing processing unit 1202
of the center server 100 transmits the pairing establish-
ment notification to the second terminal 200B via the
communication processing unit 1201.

[0079] At the same time, in step S520, the pairing
processing unit 1202 of the center server 100 transmits
a notification indicating that the pairing state has been
released (a pairing release notification) to the first termi-
nal 200A via the communication processing unit 1201.
[0080] In step S522, when the pairing establishment
notification is received by the communication processing
unit 2201B, the display controller 2202B of the second

10

15

20

25

30

35

40

45

50

55

10

terminal 200B displays a remote startup operation screen
on the display 240B (see FIG. 6).

[0081] Onthe other hand, in step S524, when the pair-
ing release notification from the center server 100 is re-
ceived by the communication processing unit 2201A, the
display controller 2202A of the first terminal 200A dis-
plays a pairing release notification screen indicating the
reception of the release notification on the display 240.
Thus, since the pairing state between the first terminal
200A and the center server 100 is released, the first ter-
minal 200A cannot transmit the startup request to the
center server 100. Specifically, for example, in the termi-
nal 200 (the first terminal 200A) of which the pairing state
has not been established with the center server 100, the
remote startup operation screen (see FIG. 6) cannot be
displayed on the display 240, a virtual button for trans-
mitting the startup request to the center server 100 is not
displayed even when the remote startup operation
screen can be displayed, or the button cannot be oper-
ated.

[0082] FIG. 7 is a diagram illustrating an example of
the pairing release notification screen (a pairing release
notification screen 700).

[0083] As illustrated in FIG. 7, a pop-up 710 is dis-
played in an upper area of the pairing release notification
screen 700. Text information indicating that the startup
of the engine 30 based on the startup request cannot be
performed since the pairing state between the terminal
200 and the center server 100 is released is displayed
in the pop-up 710.

[0084] A button 720 is displayed in a lower area of the
pairing release notification screen 700 (the display 240).
The button 720 is virtual operation means for returning
from the screen to the home screen of the remote oper-
ation application. Specifically, text information "Return”
is drawn.

[0085] Referring back to FIG. 5, in step S526, the re-
mote operation unit 2203B of the second terminal 200B
transmits a startup request including various pieces of
setting content to the center server 100 via the commu-
nication processing unit 2201B according to a predeter-
mined operation of the user with respect to the GUI.
[0086] In step S528, when the remote operation con-
troller 1203 of the center server 100 receives the startup
request from the second terminal 200B paired with the
center server 100 using the communication processing
unit 1201, the remote operation controller 1203 of the
center server 100 transfers the received startup request
to the vehicle 2 via the communication processing unit
1201.

[0087] Instep S530, when the startup request from the
center server 100 is received by the DCM 90, the remote
operation assistance controller 402 of the vehicle 2 sends
the engine startup request and the air conditioning star-
tup request to the engine controller 401 and the air con-
ditioner ECU 20 to start up the engine 30 and the air
conditioning device 10.

[0088] In step S532, the remote operation assistance
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controller 402 of the vehicle 2 transmits a startup notifi-
cation notifying that the engine 30 and the air conditioning
device 10 have been started up to the center server 100
via the DCM 90.

[0089] In step S534, when the startup notification is
received from the vehicle 2 via the communication
processing unit 1201, the remote operation controller
1203 of the center server 100 transfers the startup noti-
fication to the second terminal 200B via the communica-
tion processing unit 1201.

[0090] Meanwhile, in step S536, when the end condi-
tion is satisfied after the startup of the engine 30, the
remote operation assistance controller 402 of the vehicle
2 transmits an engine stop request and air conditioning
stop request to the engine controller 401 and the air con-
ditioner ECU 20 to stop the engine 30 and the air condi-
tioning device 10.

[0091] In step S538, the remote operation assistance
controller 402 of the vehicle 2 transmits a stop notification
indicating that the engine 30 and the air conditioning de-
vice 10 are stopped to the center server 100 via the DCM
90.

[0092] In step S540, when the stop notification is re-
ceived from the vehicle 2 via the communication process-
ing unit 1201, the remote operation controller 1203 of the
center server 100 transfers the stop notification to the
second terminal 200B via the communication processing
unit 1201.

Operation

[0093] As described above, in the first embodiment,
when the engine 30 is started up based on the startup
request from one of the terminals 200 and being operated
orwhenthe engine 30is likely to be started up, the remote
startup system 1 prohibits the startup of the engine 30
based on the startup request from the other terminal 200
among the terminals 200.

[0094] More specifically, the remote operation unit
2203 of the terminal 200 transmits a pairing request for
requesting a one-to-one connection between the center
server 100 and the terminal 200 including the remote
operation unit2203 among the terminals 200 to the center
server 100 via the communication processing unit 1201
according to a predetermined operation of the user with
respect to the GUI. In response to the received pairing
request, the pairing processing unit 1202 of the center
server 100 establishes a one-to-one connection state be-
tween the center server 100 and solely one terminal 200
among the terminals 200 as a target. The remote oper-
ation controller 1203 of the center server 100 receives
solely the startup request that is transmitted from the ter-
minal 200 of which the connection state has been estab-
lished with the center server 100 by the pairing process-
ing unit 1202 among the terminals 200, to start up the
engine 30.

[0095] As described above, the one-to-one pairing
state is established between solely the terminal 200
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among the terminals 200 and the center server 100 that
controls the startup of the engine 30 based on the startup
request. When pairing is established between a certain
terminal 200 and the center server 100, a determination
can be made that the startup of the engine 30 based on
the startup request from the terminal 200 is actually per-
formed and the engine 30 is being operated or the startup
of the engine 30 is likely to be performed. Therefore, the
startup request from one terminal 200 of which the pairing
state has been established is accepted and the engine
30is started up inresponse to the startup request, where-
as a startup request from the other terminal 200 of which
pairing has not been established is not accepted. There-
fore, it is possible to suppress a situation in which the
startup requests transmitted from the terminals 200 in-
terfere on the reception side.

[0096] In the first embodiment, when a pairing request
is received from the second terminal 200B among the
terminals 200 in a situation in which the connection state
between the first terminal 200A among the terminals 200
and the center server 100 is established, the pairing
processing unit 1202 releases the pairing state between
the first terminal 200A and the center server 100 and
establishes the connection state between the second ter-
minal 200B and the center server 100.

[0097] Thus, when the pairing request is transmitted
from the second terminal 200B even in a case where the
pairing state has already been established between the
first terminal 200A and the center server 100, the paring
state between the firstterminal 200A and the center serv-
er 100 is released and the pairing state between the sec-
ond terminal 200B and the center server 100 is estab-
lished. Therefore, for example, in a case where a user
different from the user of the first terminal 200A wishes
to start up the engine 30 using the second terminal 200B,
the user can start up the engine 30 using the second
terminal 200B even in a state in which the pairing state
between the first terminal 200A that has transmitted the
pairing request and the center and the center server 100
is not released.

[0098] In the first embodiment, the remote operation
unit 2203B of the second terminal 200B transmits an
agreement notification indicating agreement on the re-
lease of the pairing state between the first terminal 200A
and the center server 100 to the center server 100 via
the communication processing unit 2201B together with
or separately from the pairing request according to a pre-
determined operation of the user with respect to the GUI
of the display 240B. When the pairing request and the
agreement notification are received from the second ter-
minal 200B, the pairing processing unit 1202 releases
the pairing state between the first terminal 200A and the
center server 100 and establishes the pairing state be-
tween the second terminal 200B and the center server
100.

[0099] Thus, when the pairing request is transmitted
from the second terminal 200B even in a case where the
pairing state has already been established between the
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first terminal 200A and the center server 100, agreement
on the release of pairing of the first terminal 200A is ob-
tained from the user of the second terminal 200B, the
pairing state between the first terminal 200A and the cent-
er server 100 is released, and the pairing state between
the second terminal 200B and the center server 100 is
established. Therefore, since the user of the second ter-
minal 200B agrees on the release of the pairing state
between the first terminal 200A and the center server
100 and then causes pairing with the terminal (the second
terminal 200B) of the user to be established, itis possible
to suppress a situation in which pairing with the first ter-
minal 200A is released against the intention of the user
of the second terminal 200B.

[0100] The pairing state between the first terminal
200A and the center server 100 may be released and
the pairing state between the second terminal 200B and
the center server 100 may be established on the condition
that an agreement notification of the first terminal 200A
is received in the center server 100 instead of or in ad-
dition to the agreement notification of the second terminal
200B in response to the pairing request transmitted from
the second terminal 200B to the center server 100. Thus,
when the pairing request is transmitted from the second
terminal 200B even in a case where the pairing state has
already been established between the first terminal 200A
and the center server 100, the agreement on release of
pairing between the first terminal 200A and the center
server 100 is obtained from the user of the first terminal
200A, the pairing of the first terminal 200A is released,
and the pairing of the second terminal 200B is estab-
lished. Therefore, itis possible to suppress a situation in
which the pairing with the first terminal 200A is released
against the intention of the user of the first terminal 200A.
In this case, the center server 100 (the communication
processing unit 1201) transmits a notification indicating
that the pairing state between the first terminal 200A and
the center server 100 is scheduled to be released (a re-
lease schedule notification) to the first terminal 200A
when the pairing request from the terminal 200 (the sec-
ond terminal 200B) is received and the pairing state be-
tween the other terminal 200 (the first terminal 200A) and
the center server 100 has already been established.
When the release schedule notification is received from
the center server 100, the terminal 200 may display a
notification screen indicating the reception of the release
schedule notification on the display 240 and display an
operation portion (GUI) for the user agreeing on the re-
lease of the pairing state between the terminal 200 (the
first terminal 200A) and the center server 100 in the no-
tification screen. Thus, the user of the first terminal 200A
can agree on the release on the fact that the pairing state
between the first terminal 200A and the center server
100 is released through a predetermined operation with
respect to the GUI, and the first terminal 200A can trans-
mit an agreement notification related to content of the
agreement to the center server 100. The user of the first
terminal 200A may not agree the release, that is, may
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permit release of the pairing state between the first ter-
minal 200A and the center server 100, and reflect the
intention of the user of the first terminal 200A.

[0101] A configuration in which the user of the first ter-
minal 200A and the user of the second terminal 200B
may perform conversation, for example, through bidirec-
tional transmission of messages via the center server
100 instead of the agreement notification may be adopt-
ed. Thus, the users of the first and second terminals
200A, 200B can decide which of the pairing states is pri-
oritized based on the conversion, and the user of the first
terminal 200A can perform an operation of voluntarily
releasing the pairing state or the user of the second ter-
minal 200B can perform an operation of withdrawing the
pairing request. In this case, the terminal 200 may be
configured to receive a message in a message input box
in the GUI according to the predetermined operation of
the user with respect to the GUI of the display 240, and
transmit the input message to the center server 100 with
the other terminal 200 as a destination may be adopted.
The center server 100 may transfer the message trans-
mitted from the terminal 200 to the other terminal 200 as
the destination included in the message.

[0102] Although the pairing processing unit 1202 (in-
cluding the function of the communication processing unit
1201 based on the request from the pairing processing
unit 1202) is provided in the center server 100 in the first
embodiment, the pairing processing unit 1202 may be
provided in the vehicle 2. Thatis, although the connection
target of pairing established with the terminal 200 is the
center server 100 in the first embodiment, the connection
target may be the vehicle 2. In this case, the center server
100 has a relaying function of transferring the pairing
request, the agreement notification, and the like trans-
mitted from the terminal 200 to the vehicle 2 with the
vehicle 2 as a destination, and also transferring, to the
terminal 200, various notifications transmitted from the
vehicle 2 with one of the terminals 200 as a destination.
[0103] Although the function of the remote operation
controller 1203 (including the function of the communi-
cation processing unit 1201 based on the request from
the remote operation controller 1203), that is, a function
of overall control regarding the startup of the engine 30
based on the startup request is provided in the center
server 100 in the first embodiment, the function may be
provided in the vehicle 2.

Second Embodiment

[0104] Next, a second embodiment will be described.
[0105] A remote startup system 1 according to the sec-
ond embodiment is different from that according to the
first embodiment in that a right assignment unit 1204 is
provided instead of the pairing processing unit 1202.
Hereinafter, the same or corresponding components as
or to those of the first embodiment are denoted with the
same reference numerals, and different parts will be
mainly described.
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Configuration of Remote Startup System

[0106] First, a configuration of the remote startup sys-
tem 1 according to the second embodiment will be de-
scribed with reference to FIG. 8.

[0107] FIG. 8 is a functional block diagram illustrating
an example of a functional configuration of the center
server 100 (the processing device 120) according to the
second embodiment.

[0108] Each of an overall configuration of the remote
startup system 1, a functional configuration of the vehicle
2, and a functional configuration of the terminal 200 is
illustrated in FIGS. 1, 2, and 4, as in the first embodiment.
[0109] The center server 100 includes a communica-
tion device 110 and a processing device 120, as in the
first embodiment.

[0110] The processing device 120 includes, for exam-
ple, acommunication processing unit 1201, a remote op-
eration controller 1203, and a right assignment unit 1204
as functional units that are realized by executing one or
more programs stored in the ROM or the auxiliary storage
device on the CPU.

[0111] The right assignment unit 1204 permits login of
solely one terminal 200 among the terminals 200 as a
target to the center server 100 in response to a login
request (an example of a right request) transmitted from
the terminal 200, and assigns a right to perform the star-
tup of the engine 30 based on the startup request (a re-
mote startup right). Accordingly, since the other terminal
200 to which the remote startup right has not been as-
signed cannot transmit the startup request to the center
server 100, it is possible to prevent the startup request
from being transmitted from the terminals 200 to the cent-
er server 100 at the same timing. That is, it is possible
to avoid a situation in which the startup requests interfere
on the reception side (the center server 100).

[0112] The right assignment unit 1204 logs out the ter-
minal 200 in response to the logout request transmitted
from the terminal 200 to which the remote startup right
has already been assigned (that is, the terminal 200 that
has already logged in to the center server 100) to release
the assignment of the remote startup right to the terminal
200.

[0113] The remote operation controller 1203 (an ex-
ample of a controller) performs control regarding the star-
tup of the engine 30 based on the startup request re-
ceived from the terminal 200 by the communication
processing unit 1201. For example, when the startup re-
quest from the terminal 200 to which the remote startup
right has been assigned (that is, that has been logged in
to the center server 100) among the terminals 200 is re-
ceived by the communication processing unit 1201, the
remote operation controller 1203 transmits the startup
request to the vehicle 2 via the communication process-
ing unit 1201 to start up the engine 30 and the air condi-
tioning device 10.

[0114] Theterminal 200 includes a communication de-
vice 210 and a processing device 220, As in the first
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embodiment.

[0115] The processing device 220 includes, for exam-
ple, a communication processing unit 2201, a display
controller 2202, and a remote operation unit 2203 as
functional units thatare realized by executing one or more
programs stored in a ROM, an auxiliary storage device,
or the like on the CPU.

[0116] The remote operation unit 2203 executes vari-
ous types of processing regarding the remote operation
of the engine 30 and the air conditioning device 10 ac-
cording to a predetermined operation of the user with
respect to a predetermined GUI displayed on the display
240 by the display controller 2202, as in the first embod-
iment. The above function is available, for example, by
activating the remote startup application according to a
predetermined operation of the user, as in the first em-
bodiment.

[0117] For example, the remote operation unit 2203
transmits various signals related to the remote operation
of the vehicle 2 including a login request and a logout
request for requesting assignment and release of the re-
mote startup right, the startup request for requesting the
startup of the engine 30 and the air conditioning device
10, or the like to the center server 100 via the communi-
cation processing unit 2201 according to a predeter-
mined operation of the user with respect to various GUIs
displayed on the display 240 due to the activation of the
remote operation application. For example, the user can
perform various settings when the air conditioning device
10is operated on the predetermined GUI, and the remote
operation unit 2203 transmits various signals such as a
startup request including the various settings to the cent-
er server 100.

Detailed Operation of Remote Startup System

[0118] Next, the specific operation of the remote star-
tup system 1 according to the second embodiment will
be described with reference to FIGS. 9 to 11.

[0119] FIG. 9 is a sequence diagram schematically il-
lustrating an example of the operation of the remote star-
tup system 1 according to the second embodiment. Spe-
cifically, this is a specific example of the operation of the
remote startup system 1 in a case where the first and
second terminals 200A, 200B are registered in advance
as the terminals 200 capable of remotely operating the
vehicle 2.

[0120] It is assumed that there is no terminal 200
logged in the center server 100 before start of the oper-
ation according to this example. Hereinafter, the same
applies to FIG. 12 to be described below.

[0121] In step S902, the first terminal 200A activates
the remote operation application according to a prede-
termined operation of the user with respect to the GUI
that is displayed on the display 240 by the display con-
troller 2202.

[0122] In step S904, the remote operation unit 2203A
of the first terminal 200A transmits a login request to the



25 EP 3 409 939 A1 26

center server 100 via the communication processing unit
2201A (an example of a right request transmission unit)
according to a predetermined operation of the user with
respect to the GUI of the display 240A. The login request
includes an identifier (ID) which is an identifier unique to
the first terminal 200A or the user of the first terminal
200A and a password associated with the ID, that are
input according to a predetermined operation of the user
with respect to the GUI of the display 240A.

[0123] In step S906, when the login request from the
first terminal 200A is received by the communication
processing unit 1201, the right assignment unit 1204 of
the center server 100 performs authentication based on
the ID and the password, permits login to the center serv-
er 100 of the first terminal 200A, and assigns a remote
startup right since there is no logged-in terminal 200.
[0124] Instep S908, when the login (assignment of the
remote startup right) of the first terminal 200A is complet-
ed, the right assignment unit 1204 of the center server
100 transmits a notification indicating that the login has
been completed (a login completion notification) to the
firstterminal 200A via the communication processing unit
1201.

[0125] In step S910, when the login completion notifi-
cation from the center server 100 is received by the com-
munication processing unit 2201A, the display controller
2202A of the first terminal 200A displays a remote startup
operation screen for performing various operations re-
garding the remote operation of the vehicle 2 including
transmission of the startup request to the center server
100 on the display 240A. Thus, when the login of the first
terminal 200A to the center server 100 is completed, the
remote startup operation screen is automatically dis-
played on the display 240A. Therefore, the operation for
displaying the remote startup operation screen on the
display 240 is not needed, and convenience for the user
can be improved.

[0126] A configuration in which the remote startup op-
eration screen can be displayed on the display 240 of
the terminal 200 for the first time in a case where the
login of the terminal 200 to the center server 100 is com-
pleted may be adopted. Accordingly, since the startup
request cannot be transmitted from the terminal 200 that
has not logged in to the center server 100, it is possible
to further suppress interference due to transmission of
the startup request from the terminals 200 to the center
server 100 at the same timing.

[0127] For example, FIG. 10 is a diagram illustrating
an example (a remote startup operation screen 1000) of
the remote startup operation screen according to the sec-
ond embodiment.

[0128] As illustrated in FIG. 10, a pop-up 1010 is dis-
played in an upper area of the remote startup operation
screen 1000 of the display 240. Text information indicat-
ing that the startup of the engine 30 based on the trans-
mission of the startup request to the center server 100
can be performed since the login of the terminal 200 to
the center server 100 has been completed is displayed
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on the pop-up 1010.

[0129] Virtual buttons 1020 to 1040 for accepting an
operation of the user are displayed side by side in a ver-
tical direction from a vertical central area to a lower area
of the remote startup operation screen 1000. Since the
buttons 1020 to 1040 have the same function as the but-
tons 620 to 640 in FIG. 6 of the first embodiment, de-
scription thereof will be omitted.

[0130] Referring back to FIG. 9, in a situation in which
the first terminal 200A logs in to the center server 100
and the startup of the engine 30 based on the startup
request is not performed (the engine 30 is not operated),
the second terminal 200B activates the remote operation
application according to a predetermined operation of
the user with respect to the GUI that is displayed on the
display 240B by the display controller 2202B in step
S912.

[0131] In step S914, the remote operation unit 2203B
of the second terminal 200B transmits the login request
to the center server 100 via the communication process-
ing unit 2201B (an example of a right request transmis-
sion unit) according to a predetermined operation of the
user with respect to the GUI of the display 240B. As de-
scribed above, the login request includes an identifier
(ID) unique to the second terminal 200B or the user of
the second terminal 200B, and a password associated
with the ID.

[0132] In step S916, when the login request from the
second terminal 200B is received by the communication
processing unit 1201, the right assignment unit 1204 of
the center server 100 determines transmits a retry re-
quest to the second terminal 200B to request the second
terminal 200B to transmit the login request afterward via
the communication processing unit 1201 (an example of
a retry request transmission unit) since the first terminal
200A has already logged in to the center server 100.
[0133] In step S918, when the retry request from the
center server 100 is received by the communication
processing unit 2201B, the display controller 2202B of
the second terminal 200B displays a notification screen
for notifying the user of content of the retry request (retry
request notification screen) on the display 240B.

[0134] For example, FIG. 11 is a diagram illustrating
an example (a retry request notification screen 1100) of
the retry request notification screen according to the sec-
ond embodiment.

[0135] As illustrated in FIG. 11, a pop-up 1110 is dis-
played in an upper area of the retry request notification
screen 1100 of the display 240. Text information for re-
questing transmission of a login request again after an-
other terminal 200 logs out since the other terminal 200
is logged in to the center server 100 is displayed in the
pop-up 1110.

[0136] Buttons 1120 and 1130 are arranged side by
side in a vertical direction from a vertical central area to
alower area of the retry request notification screen 1100.
[0137] The button 1120 is virtual operation means for
transmitting the login request to the center server 100
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again. Specifically, text information "Retry" is drawn.
[0138] The button 1130 is virtual operation means for
returning from the screen to a home screen of the remote
operation application. Specifically, text information "Re-
turn" is drawn.

[0139] Referring back to FIG. 9, on the other hand, in
step S920, the remote operation unit 2203 of the first
terminal 200A transmits a logout request to the center
server 100 via the communication processing unit 2201A
according to a predetermined operation of the user with
respect to the GUI of the display 240A.

[0140] In step S922, when the logout request from the
first terminal 200A is received by the communication
processing unit 1201, the right assignment unit 1204 of
the center server 100 performs a logout process for the
first terminal 200A, and releases the remote startup right
assigned to the first terminal 200A.

[0141] Atfter the logout process for the first terminal
200A, the remote operation unit 2203 of the second ter-
minal 200B transmits a login request to the center server
100 via the communication processing unit 2201B ac-
cording to a predetermined operation of the user with
respect to the GUI of the display 240B, for example, an
operation of the button 1120 in FIG. 11 described above
in step S924.

[0142] In step S926, when the login request from the
second terminal 200B is received by the communication
processing unit 1201B, the right assignment unit 1204 of
the center server 100 permits login of the second terminal
200B to the center server 100 and assigns a remote star-
tup right since there is no logged-in terminal 200.
[0143] Instep S928, when the login (assignment of the
remote startup right) of the second terminal 200B is com-
pleted, the right assignment unit 1204 of the center server
100 transmits a notification indicating that the login has
been completed (a login completion notification) to the
second terminal 200B via the communication processing
unit 1201.

[0144] In step S930, when the login completion notifi-
cation from the center server 100 is received by the com-
munication processing unit 2201B, the display controller
2202B of the second terminal 200B displays the remote
startup operation screen (see FIG. 10) on the display
240B.

[0145] Sincesteps S932to S946 are the same as steps
S526 to S540 of FIG. 5 in the first embodiment, descrip-
tion thereof will be omitted.

Operation

[0146] As described above, in the second embodi-
ment, when the engine 30 is started up based on the
startup request from one of the terminals 200 and being
operated or when the engine 30 is likely to be started up,
the remote startup system 1 prohibits the startup of the
engine 30 based on the startup request from the other
terminal 200 among the terminals 200.

[0147] Specifically, the remote operation unit 2203 of

10

15

20

25

30

35

40

45

50

55

15

the terminal 200 transmits the login request for request-
ing the assignment of a right to perform the startup of the
engine 30 based on the startup request to the center
server 100 that is a request target via the communication
processing unit 2201 according to the predetermined op-
eration of the user with respect to the GUI of the display
240. The right assignment unit 1204 of the center server
100 that is a request target assigns a right to solely one
terminal 200 among the terminals 200 as a target accord-
ing to the right request that is transmitted from the termi-
nals 200.

[0148] Thus, the right to perform startup of the engine
30 is assigned solely to one terminal 200. When the right
is assigned to the predetermined terminal 200, a deter-
mination can be made that the startup of the engine 30
based on the startup request from the terminal 200 is
actually performed, and the engine 30 is being operated
or the engine 30 is likely to be started up. Therefore,
when theright has already been assigned to one terminal
200, another terminal 200 to which the right is not as-
signed cannot perform startup of the engine 30 based on
the startup request, that is, the startup of the engine 30
based on the startup request from the other terminal 200
is prohibited. Since the right to perform the startup of the
engine 30 based on the startup request (a remote startup
right), that is, a right to transmit the startup request is
assigned solely to one terminal 200 and is not assigned
to the other terminals 200, the startup request is not ini-
tially transmitted from the terminals 200 at the same tim-
ing. Therefore, it is possible to suppress a situation in
which the startup requests transmitted from the terminals
200 interfere on the reception side.

[0149] Inthe second embodiment, in a case where the
right is assigned to the first terminal 200A among the
terminals 200, the right assignment unit 1204 of the cent-
er server 100 transmits a retry request for requesting ex-
post retransmission of the login request to the second
terminal 200B when the login request is transmitted from
the second terminal 200B among the terminals 200.
When the retry request is received, a notification screen
indicating a request for ex-post retransmission of the
login request (a retry request notification screen) is dis-
played on the display 240B of the second terminal 200B
under the control of the display controller 2202B.
[0150] As described above, when a right request is
transmitted from the second terminal 200B in a state in
which the right has already been assigned to the first
terminal 200A, a notification for requesting a retry of the
transmission of the right request afterward is displayed
on the display 240 of the second terminal 200B. There-
fore, in a case where the user of the second terminal
200B wishes to start up the engine 30 later in a state in
which the right has already been assigned to the first
terminal 200A, the user of the second terminal 200B can
be notified in advance that the remote startup right for
the engine 30 cannot be assigned.

[0151] In the second embodiment, a function of trans-
mitting the startup request in the second terminal 200B,
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that is, the remote operation application is activated in-
stead of or additionally when the login request is trans-
mitted from the second terminal 200B, a retry request
may be transmitted to the second terminal 200B when
the remote operation applicationis activated. In this case,
the second terminal 200B transmits the activation notifi-
cation to the center server 100 in response to the activa-
tion of the remote operation application, such that the
center server 100 can recognize the activation of the re-
mote operation application in the second terminal 200B.
[0152] Although therightassignmentunit 1204 (includ-
ing the function of the communication processing unit
1201 based on the request from the right assignment unit
1204) is provided in the center server 100 in the second
embodiment, the right assignment unit 1204 may be pro-
vided in the vehicle 2. That is, although a request target
of right assignment from the terminal 200 is the center
server 100 in the second embodiment, the request target
may be the vehicle 2. In this case, the center server 100
has a relaying function of transferring, to the vehicle 2,
the login request or the like transmitted from the terminal
200 to the vehicle 2 serving as a destination, and also
transferring a retry request, various notifications, or the
like transmitted from the vehicle 2 to any one of the ter-
minals 200 serving as a destination to the terminal 200.
[0153] Although the function of the remote operation
controller 1203 (including the function of the communi-
cation processing unit 1201 based on the request from
the remote operation controller 1203), thatis, the function
of overall control regarding the startup of the engine 30
based on the startup request is provided in the center
server 100 in the second embodiment, the function may
be provided in the vehicle 2.

Third Embodiment

[0154] Next, a third embodiment will be described.
[0155] Aremote startup system 1 according to the third
embodiment is different from that according to the first
embodimentin thatthe center server 100 (the processing
device 120) includes a right assignment unit 1204 as in
the second embodiment. The remote startup system 1
according to the third embodiment is different from that
according to the second embodiment in that the remote
startup right is assigned to the plurality of terminals 200
by the right assignment unit 1204. Hereinafter, the same
or corresponding configurations as or to those of the first
embodiment and the second embodiment are denoted
with the same reference numerals, and different parts
will be mainly described.

Configuration of Remote Startup System

[0156] First, a configuration of the remote startup sys-
tem 1 according to the third embodiment will be de-
scribed.

[0157] An overall configuration of the remote startup
system 1, a functional configuration of the vehicle 2, a
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functional configuration of the center server 100 (the
processing device 120), and a functional configuration
of the terminal 200 are the same as those of the second
embodiment, and are illustrated in FIGS. 1, 2, 8, and 4,
similar to the second embodiment.

[0158] As in the first embodiment and the second em-
bodiment, the center server 100 includes a communica-
tion device 110 and a processing device 120.

[0159] The processing device 120 includes a commu-
nication processing unit 1201, a remote operation con-
troller 1203, and a right assignment unit 1204 as func-
tional units that are realized by executing one or more
programs stored in the ROM or the auxiliary storage de-
vice on the CPU, as in the second embodiment.

[0160] When a login request from the terminal 200 is
received by the communication processing unit 1201, the
right assignment unit 1204 permits the login of the termi-
nal 200 that is a transmission source of the login request
to the center server 100 and assigns the remote startup
right. That is, the right assignment unit 1204 assigns the
remote startup right to the respective terminals 200 that
are transmission sources without limit according to the
received login request as long as IDs and passwords
transmitted from the respective terminals 200 are author-
ized, unlike the second embodiment.

[0161] Inresponsetoalogoutrequesttransmitted from
the terminal 200 to which the remote startup right has
already been assigned (that is, the terminal 200 that has
already logged in to the center server 100), the right as-
signment unit 1204 logs outthe terminal 200 and releases
the assignment of the remote startup right to the terminal
200.

[0162] The remote operation controller 1203 (an ex-
ample of a controller) controls the startup of the engine
30 based on the startup request received from the termi-
nal 200 by the communication processing unit 1201. For
example, the remote operation controller 1203 transmits
a startup request to the vehicle 2 via the communication
processing unit 1201 based on a startup request from
the terminal 200 to which the remote startup right has
been assigned (that is, logged in to the center server
100), whichis received by the communication processing
unit 1201, to start up the engine 30 and the air condition-
ing device 10. For example, based on the startup request
from one of the terminals 200 to which the remote startup
right has been assigned, the remote operation controller
1203 prohibits the startup of the engine 30 based on the
startup request from the other terminal 200 when the en-
gine 30 is started up and being operated or when the
engine 30 is likely to be started up. Examples of a case
where the engine 30 is likely to be started up include a
time immediately after the startup request is transmitted
from one terminal 200, and a situation in which, for ex-
ample, a timer for starting up the engine 30 after a pre-
determined time is set as set content of the startup re-
quest. Thus, even in a case where the remote startup
right is assigned to the terminals 200, it is possible to
suppress a situation in which the startup requests trans-
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mitted from the terminals 200 interfere in the center serv-
er 100 (reception side).

Detailed Operation of Remote Startup System

[0163] Next, a specific operation of the remote startup
system 1 according to the third embodiment will be de-
scribed with reference to FIGS. 12 and 13.

[0164] FIG. 12 is a sequence diagram schematically
illustrating an example of the operation of the remote
startup system 1 according to the third embodiment. Spe-
cifically, this is a specific example of the operation of the
remote startup system 1 in a case where the first and
second terminals 200A, 200B are registered in advance
as terminals 200 capable of remotely operating the ve-
hicle 2.

[0165] Since the processes of steps S1202 to S1214
are the same as the processes of steps S902 to S914 in
FIG. 9in the second embodiment, description thereof will
be omitted.

[0166] In step S1216, when the login request from the
second terminal 200B is received by the communication
processing unit 1201, the right assignment unit 1204 of
the center server 100 performs authentication with the
ID and the password, permits the login of the second
terminal 200B to the center server 100, and assigns a
remote startup right. Thus, both the first terminal 200A
and the second terminal 200B are in a state in which the
remote startup right is assigned.

[0167] In step S1218, when the login (assignment of
the remote startup right) of the second terminal 200B is
completed, the right assignment unit 1204 of the center
server 100 transmits a login completion notification to the
second terminal 200B via the communication processing
unit 1201.

[0168] In step S1220, when the login completion noti-
fication from the center server 100 is received by the
communication processing unit 2201B, the display con-
troller 2202B of the second terminal 200B displays the
remote startup operation screen (see FIG. 10) on the
display 240B.

[0169] Instep S1222, the remote operation unit 2203A
of the first terminal 200A among the first and second ter-
minals 200A, 200B to which the remote startup right has
been assigned transmits the startup request to the center
server 100 via the communication processing unit 2201A
according to a predetermined operation of the user with
respect to the GUI of the display 240A.

[0170] Since steps S1224 and S1226 are the same as
steps S528 and S530 of FIG. 5 in the first embodiment,
description thereof will be omitted.

[0171] In a situation in which the engine 30 is started
up and being operated based on the startup request from
the first terminal 200A, the remote operation unit 2203B
ofthe second terminal 200B transmits the startup request
to the center server 100 via the communication process-
ing unit 2201B according to the predetermined operation
of the user with respect to the GUI of the display 240 in
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step S1228.

[0172] Instep S1230, when the remote operation con-
troller 1203 of the center server 100 receives the startup
request from the second terminal 200B using the com-
munication processing unit 1201, the remote operation
controller 1203 of the center server 100 discards the star-
tup request from the second terminal 200B since the en-
gine 30 is started up and being operated based on the
startup request from the first terminal 200A. The remote
operation controller 1203 transmits a notification indicat-
ing that the startup operation of the engine 30 of the ve-
hicle 2 based on the startup request is not permitted (an
operation non-permission notification) to the second ter-
minal 200B via the communication processing unit 1201
(an example of an operation non-permission notification
transmission unit).

[0173] Instep S1232, when the operation non-permis-
sion notification from the center server 100 is received
by the communication processing unit2201B, the display
controller 2202B of the second terminal 200B displays a
notification screen for reception of the operation non-per-
mission notification (an operation non-permission notifi-
cation screen) on the display 240.

[0174] Even in a case where the engine 30 is likely to
be started up based on the startup request from the first
terminal 200A, an operation non-permission notification
may be transmitted from the center server 100 to the first
terminal 200A, and the operation non-permission notifi-
cation screen may be displayed on the display 240 of the
second terminal 200B, as in this example.

[0175] For example, FIG. 13 is a diagram illustrating
an example (an operation non-permission notification
screen 1300) of the operation non-permission notification
screen.

[0176] As illustrated in FIG. 13, a pop-up 1310 is dis-
played in an upper area of the operation non-permission
notification screen 1300 of the display 240. Text informa-
tion indicating that the startup operation of the engine 30
based on the startup request cannot be executed until
the startup control is completed since the startup control
of the engine 30 based on the startup request from the
other terminal 200 (the first terminal 200A) is continued
is drawn in the pop-up 1310.

[0177] Buttons 1320, 1330 are arranged in a vertical
direction from a vertical central area to a lower area of
the operation non-permission notification screen 1300.
[0178] The button 1320 is virtual operation means for
transmitting the startup request to the center server 100
again. Specifically, text information "Retry" is drawn.
However, in the operation non-permission notification
screen 1300, the button 1320 is displayed in a state in
which the button 1320 is drawn but does not respond
even when a portion corresponding to the button 1320
in the touch panel type display 240 is touched, that is,
cannot be operated. Thus, when the engine 30 is started
up and being operated based on the startup request from
the first terminal 200A or when the engine 30 is likely to
be started up, itis possible to prevent the startup request
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from being transmitted from the second terminal 200B to
the center server 100.

[0179] An aspect in which the button 1320 is not dis-
played (non-displayed) may be adopted, and the same
advantageous effects can be obtained.

[0180] The button 1330 is virtual operation means for
returning from the screen to the home screen of the re-
mote operation application. Specifically, text information
"Return" is drawn.

[0181] Referring back to FIG. 13, since steps S1234
to S1240 are the same as steps S532 to S538 of FIG. 5
in the first embodiment, description thereof will be omit-
ted.

[0182] Instep S1242, when the remote operation con-
troller 1203 of the center server 100 receives a stop no-
tification indicating that the engine 30 or the like has been
stopped from the vehicle 2 using the communication
processing unit 1201, the remote operation controller
1203 transmits a stop notifications to both the first and
second terminals 200A, 200B to which the remote oper-
ation right has been assigned via the communication
processing unit 1201. Thus, not only the user of the first
terminal 200A that has transmitted the startup request
serving as a trigger of startup of the engine 30 but also
the user of the second terminal 200B can recognize that
the engine 30 or the like has been stopped.

[0183] Instep S1244, the remote operation unit 2203B
ofthe second terminal 200B transmits the startup request
to the center server 100 via the communication process-
ing unit 1201B according to a predetermined operation
with respect to the GUI of the display 240 from the user
who has recognized that the engine 30 has been stopped.
Thus, since the startup control of the engine 30 or the
like based on the startup request from the first terminal
200A is stopped, the user of the second terminal 200B
can start up the engine 30 or the like using the second
terminal 200B.

[0184] Sincethe processes ofsteps S1246 and S 1248
are the same as the processes of steps S1224 and S
1226, description thereof will be omitted.

[0185] The processes of steps S1234 to S1242 corre-
sponding to the startup of the engine 30 and the air con-
ditioning device 10 through the process of step S1248
are not illustrated.

Operation

[0186] In the third embodiment, when the engine 30 is
started up and being operated based on the startup re-
quest from one terminal 200 among the terminals 200 or
when the engine 30 is likely to be started up, the remote
startup system 1 prohibits the startup of the engine 30
based on the startup request from the other terminal 200
among the terminals 200.

[0187] Specifically, the remote operation unit 2203 of
the terminal 200 transmits the login request for request-
ing the assignment of a right to perform the startup of the
engine 30 based on the startup request to the center
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server 100 via the communication processing unit 2201
(an example of aright request transmission unit) accord-
ing to the predetermined operation of the user with re-
spect to the GUI of the display 240. When the right re-
quest is received by the communication processing unit
1201, the right assignment unit 1204 of the center server
100 assigns a right to the terminal 200 that is a transmis-
sion source of the right request. The remote operation
controller 1203 prohibits the startup of the engine 30
based on the startup request transmitted from the other
terminal 200 to which the remote startup right has been
assigned among the terminals 200 when the engine 30
is started up and being operated based on the startup
request from the one terminal 200 to which the remote
startup right has been assigned among the terminals 200
or when the engine 30 is likely to be started up.

[0188] Accordingly, in a situation in which the engine
30 is started up and being operated according to the star-
tup request from one terminal 200 to which the right to
perform the startup of the engine 30 has been assigned,
or a situation in which the engine 30 is likely to be started
up immediately after the startup request has been trans-
mitted, the startup of the engine 30 based on the startup
request from the other terminal 200 to which the right has
been assigned can be prohibited. Therefore, itis possible
to suppress a situation in which the startup requests
transmitted from the terminals 200 interfere on the re-
ception side. Itis needed to assign the right to the terminal
200 in advance in order to start up the engine 30, and it
is possible to limit the terminal 200 itself that is a trans-
mission target of the startup request. Accordingly, it is
possible to suppress a situation in which the startup re-
quests transmitted from the terminals 200 interfere on
the reception side. Since the remote startup right itself
can be assigned to the terminals 200, it is not needed to
wait for an order of right assignment, and convenience
for the user can be improved. That is, suppression of
interference on the reception side of the startup requests
transmitted from the terminals 200 and convenience for
the user can be both achieved.

[0189] In the third embodiment, the remote operation
controller 1203 of the center server 100 transmits a non-
permission notification (an operation non-permission no-
tification) indicating that the startup of the engine 30
based on the startup request is not permitted to the other
terminal 200 to which the remote startup right has been
assigned via the communication processing unit 1201
when the engine 30 is started up and being operated
based on the startup request from one terminal 200 to
which the remote startup right has been assigned orwhen
the engine 30 is likely to be started up. When the oper-
ation non-permission notification from the center server
100 is received by the communication processing unit
1201, anindication that the startup of the engine 30 based
on the startup request is not permitted is displayed, and
an operation portion (the button 1320) for transmitting
the startup request to the center server 100 is not dis-
played oris displayed in a state in which the button cannot
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be operated on the operation screen of the display 240
of the terminal 200.

[0190] Thus, in a case where the engine 30 is started
up and being operated due to the startup request from
one terminal 200 to which the right to perform the startup
of the engine 30 has been assigned, or when the engine
30 is likely to be started up, an operation portion such as
a virtual button for transmitting a startup request on the
operation screen of the other terminal 200 is in a non-
display state or an operation disabled state. Therefore,
since the transmission of an unnecessary startup request
can be suppressed, it is possible to further suppress a
situation in which the startup requests transmitted from
the terminals 200 interferes in the center server 100 on
the reception side.

[0191] Although therightassignmentunit 1204 (includ-
ing the function of the communication processing unit
1201 based on the request from the right assignment unit
1204) is provided in the center server 100 in the third
embodiment, the right assignment unit 1204 may be pro-
vided in the vehicle 2. That is, although a request target
of right assignment from the terminal 200 is the center
server 100 in the third embodiment, the request target
may be the vehicle 2. In this case, the center server 100
has a relaying function of transferring, to the vehicle 2,
the login request or the like transmitted from the terminal
200 to the vehicle 2 serving as a destination, and also
transferring various notifications or the like transmitted
from the vehicle 2 to any one of the terminals 200 serving
as a destination to the terminal 200.

[0192] Although the function of the remote operation
controller 1203 (including the function of the communi-
cation processing unit 1201 based on the request from
the remote operation controller 1203), thatis, the function
of overall control regarding the startup of the engine 30
based on the startup request is provided in the center
server 100 in the third embodiment, the function may be
provided in the vehicle 2.

[0193] Althoughthe modes for carrying out the present
invention has been described in detail above, the present
invention is not limited to the specific embodiments de-
scribed above, and various modifications and changes
can be made within the scope of the gist of the present
invention described in the claims.

[0194] For example, although the engine 30 serving
as the driving device that drives the air conditioning de-
vice 10 (the compressor) is a startup target in the em-
bodiments described above, another driving device may
be the startup target. For example, in a case where the
vehicle 2 is an electric vehicle, an electric compressor,
specifically, an electric motor (another example of the
driving device) built into the electric compressor may be
the startup target.

Claims

1. A remote startup system (1) comprising:
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a first terminal (200A);

a second terminal (200B);

a center server (100) configured to communi-
cate with each of the first terminal (200A) and
the second terminal (200B) and receive a startup
request from each of the first terminal (200A)
and the second terminal (200B); and

a vehicle (2) on which a driving device is mount-
ed, the vehicle (2) being configured to commu-
nicate with the center server (100), receive a
startup request from the center server (100), and
start up the driving device,

wherein the remote startup system (1) is config-
ured to prohibit startup of the driving device
based on a startup request from the second ter-
minal (200B) when the driving device is started
up and being operated based on the startup re-
quest from the first terminal (200A) or when the
driving device is likely to be started up based on
the startup request from the firstterminal (200A).

2. The remote startup system (1) according to claim 1,
wherein:

each of the first terminal (200A) and the second
terminal (200B) includes a pairing request trans-
mission unit configured to transmit a pairing re-
quest for requesting a one-to-one connection
between a connection target of a predefined one
of the center server (100) and the vehicle (2)
and a terminal including the pairing request
transmission unit among the first terminal
(200A) and the second terminal (200B) to the
center server (100) with the connection target
as a destination;

one of the center server (100) and the vehicle
(2) corresponding to the connection target in-
cludes a pairing establishment unit configured
to establish a one-to-one connection state with
the connection target with solely one of the ter-
minal (200A) and the second terminal (200B) as
a target according to the received pairing re-
quest; and

the center server (100) or the vehicle (2) in-
cludes a controller configured to accept solely
the startup request transmitted from a terminal
of which the connection state with the connec-
tion target is established by the pairing estab-
lishmentunitamong the firstterminal (200A) and
the second terminal and start up the driving de-
vice.

3. The remote startup system (1) according to claim 2,
wherein the pairing establishment unit is configured
to release the connection state between the first ter-
minal (200A) and the connection target and establish
the connection state between the second terminal
(200B) and the connection target when the pairing
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request is received from the second terminal (200B)
in a situation in which the connection state between
the first terminal (200A) and the connection target is
established.

4. Theremote startup system (1) according to claim 3,
wherein:

the pairing request transmission unit is config-
ured to transmit an agreement notification indi-
cating agreement on release of the connection
state between the first terminal (200A) and the
connection target to the center server (100) to-
gether with or separately from the pairing re-
quest according to a predetermined operation
of a user; and

the pairing establishment unit is configured to
release the connection state between the first
terminal (200A) and the connection target and
establish the connection state between the sec-
ond terminal (200B) and the connection target
when the pairing request and the agreement no-
tification are received from the second terminal
(200B).

5. The remote startup system (1) according to claim 3,
wherein:

one of the center server (100) and the vehicle
(2) corresponding to the connection target in-
cludes arelease schedule notification transmis-
sion unit configured to transmit a release sched-
ule notification indicating the connection state
between the first terminal (200A) and the con-
nection target is scheduled to be released, to
the first terminal (200A) or the center server
(100) with the first terminal (200A) as a destina-
tion, the notification of the release schedule no-
tifying that the connection state is to be released
when the pairing request is transmitted from the
second terminal (200B) to the center server
(100) with the connection target as a destination
in a situation in which the connection state be-
tween the first terminal (200A) and the connec-
tion target is established;

each of the first terminal (200A) and the second
terminal (200B) includes a display unit config-
ured to display an operation screen for allowing
a user to agree on release of the connection
state between the first terminal (200A) including
the display unit and the connection target when
the release schedule notification is received;
each of the first terminal (200A) and the second
terminal (200B) includes an agreement notifica-
tion transmission unit configured to transmit an
agreement notification indicating agreement on
release of the connection state to the center
server (100) with the connection target as a des-
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tination when an operation of agreeing on re-
lease of the connection state between the first
terminal (200A) including the agreement notifi-
cation transmission unit and the connection tar-
get is performed in the operation screen; and
the pairing establishment unit is configured to
release the connection state between the first
terminal (200A) and the connection target and
establish the connection state between the sec-
ond terminal (200B) and the connection target
when the agreement notification is received
from the first terminal (200A).

6. The remote startup system (1) according to claim 1,
wherein:

each of the first terminal (200A) and the second
terminal (200B) includes a right request trans-
mission unit configured to transmit a right re-
quest for requesting assignment of aright to per-
form the startup of the driving device based on
the startup request to the center server (100)
with a request target of predefined one of the
center server (100) and the vehicles (2) as a
destination; and

therequesttargetamong the center server (100)
and the vehicle (2) includes a right assignment
unit configured to assign a right to solely one of
the first terminal (200A) and the second terminal
(200B) as a target in response to a right request
transmitted from the first terminal (200A) and
the second terminal (200B).

7. The remote startup system (1) according to claim 6,
wherein:

the center server (100) or the vehicle (2) in-
cludes a retry request transmission unit config-
ured to transmit a retry request for requesting
an ex-post retransmission of the right request to
the second terminal (200B) or the center server
(100) with the second terminal (200B) as a des-
tination when a right request is transmitted from
the second terminal (200B) or when a function
for transmitting the startup request is activated
in the second terminal (200B) in a case where
arightis assigned to the first terminal (200A) by
the right assignment unit; and

each of the first terminal (200A) and the second
terminal (200B) includes a display unit that is
configured to display a notification for requesting
an ex-post retransmission of the right request
when the retry request is received.

8. The remote startup system (1) according to claim 1,
wherein:

each of the first terminal (200A) and the second
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terminal (200B) includes a right request trans-
mission unit configured to transmit a right re-
quest forrequesting assignment of aright to per-
form the startup of the driving device based on
the startup request to the center server (100)
with a request target of predefined one of the
center server (100) and the vehicles (2) as a
destination;

one of the center server (100) and the vehicle
(2) corresponding to the request target includes
a right assignment unit configured to assign a
right to a terminal that is a transmission source
of the right request among the first terminal
(200A) and the second terminal (200B) when
the right request is received;

the center server (100) or the vehicle (2) in-
cludes a controller configured to start up the driv-
ing device based on the startup requestreceived
from a terminal to which the right is assigned by
the rightassignment unitamong the firstterminal
(200A) and the second terminal (200B); and
the controller is configured to prohibit the startup
of the driving device based on the startup re-
quest transmitted from the other terminal to
which the right is assigned by the right assign-
ment unit among the first terminal (200A) and
the second terminal (200B) when the driving de-
vice is started up and being operated based on
a startup request from one of the first terminal
(200A) and the second terminal (200B) to which
the right is assigned by the right assignment unit
or when the driving device is likely to be started

up.

9. The remote startup system (1) according to claim 8,

wherein:

the center server (100) or the vehicle (2) in-
cludes a non-permission notification transmis-
sion unit configured to transmit a non-permis-
sion notification indicating that the startup of the
driving device based on the startup request is
not permitted to the other terminal or the center
server (100) with the other terminal to which the
right has been assigned by the right assignment
unitamong the first terminal (200A) and the sec-
ond terminal (200B) as a destination, when the
driving device is started up and being operated
based on the startup request from the one ter-
minal to which the right has been assigned by
the rightassignment unitamong the firstterminal
(200A) and the second terminal (200B) or when
the driving device is likely to be started up;
each of the first terminal (200A) and the second
terminal (200B) includes a display unit config-
ured to display an operation screen including an
operation portion for transmitting the startup re-
quest to the center server (100); and
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when the non-permission notification is re-
ceived, an indication that the startup of the driv-
ing device based on the startup request is not
permitted is displayed, and the operation portion
is not displayed or is displayed in a state in which
the operation portion is not operated on the op-
eration screen of the display unit.

10. A center server (100) configured to communicate

1.

with each of afirstterminal (200A), a second terminal
(200B), and a vehicle (2), receive a startup request
transmitted from each of the first terminal (200A) and
the second terminal (200B), and start up a driving
device mounted on the vehicle (2) based on the star-
tup request, wherein the center server (100) is con-
figured to prohibit startup of the driving device based
on a startup request from the other terminal among
the first terminal (200A) and the second terminal
(200B) when the driving device is started up and be-
ing operated based on the startup request from one
of the first terminal (200A) and the second terminal
(200B) or when the driving device is likely to be start-
ed up based on the startup request from the first
terminal (200A).

A remote startup method that is executed by a re-
mote startup system (1) including a first terminal
(200A) and a second terminal (200B); a center server
(100) communicable with each of the first terminal
(200A) and the second terminal (200B), and a vehi-
cle (2) communicable with the center server (100),
and starting up a driving device mounted on the ve-
hicle (2) based on a startup request transmitted from
each of the first terminal (200A) and the second ter-
minal (200B) to the center server (100), the remote
startup method comprising prohibiting startup of the
driving device based on the startup request from the
other terminal among the first terminal (200A) and
the second terminal (200B) when the driving device
is started up and being operated based on the startup
request from one of the first terminal (200A) and the
second terminal (200B) or when the driving device
is likely to be started up based on the startup request
from the first terminal (200A).
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